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tion of aecurate data on the age wd sex of il
in the pepulation, Age and sex data collected|
e i Td] and winder: peaiind can b aised (ol
2 ' accnrate estimates of the productivity of W pog
in the provions nesting season and the prolialy
ber of geese that will be returndng to the w
~greounds I the following autumn (Hamon &
A3 170-171, 103), The validity of these estin
in lurge measure dependent on the abilily te
sl yeurling adulls from older adults as
fram inmstures, BExternal syarphological erite
ful i aging and sexing Ganda geese, Bram
S ¢(hl';ni.\-. in mllm)nu mlul winter wvrlv Muun:nrlr.--
N S anson 19489), Subsequent studies an bothy v
ANk JV PP P tering und bhreeding grnlumls have provided e
criterfn and establishied el relative valaes all
susons of the year,
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A5 of the type shown lte gie common on the hreeding

IN CANADA GEESE

The base upon which the yeartoyear manages
ment of a wild goose population must rest is a collee-
tion of aceurate data on the age mnd sex of individuals
in the population. Age il sex daty collected during
the fall and winter perind cin Se used 1o make fairly
acenrate esthoates of the productivity of a pupnluliuu
i the previons nesting season asd the probabile num-
ber ol geese that will be returning to the wintering
gromuds in the Tollowing astunn (Hluwon & Smith
1950: 170-171, 192, The validity of those estimates is
in Jarge measure dependent on the ability to distin.
gnish yearling adults from older adults as well as
from fmmatures. External morpliological eriteria ase.
ful in aging and sexing Canucda govse, Bramta cane-
densi, i atamn and winter were summirized earlier
(1hanson 1949), Snbsequent studies o both the win.
tering atd breeding gronnds have provided additionad
eriterfi and estubfished their relative values al varfons
seasons of the year, 7
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and the U.S. Burean of Sport Fisherfes and Wildlife,
{ Prior to the writer's rediscovery of this mcee in Janu-
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"CHARACTERS OF AGE SEX AND SEXUAL MATURITY

HAROLD G. HANSON

Canada goose, “The presentation of the findings bas
henelited from the reviews of the editorind board of
the Section of Wildlife Resvarch and the - editing of
Janes 8. Ayars, Technienl Editor of the Survey,

Dr. AV, Nallincdos of the College of Agriculture,
University o inois, kindly provided the gonado-
tropic honmone used duan experiment mentioned Loy
in this paper.

The photograph used for the cover of this publica.
tion shows Canada geese on Horseshoe Lake, Alexan.

der County, This anel most other photographs repro.

duced here were taken by the author; photographs
for Figs. 9 and 11 were made by Wilkmer 13, Zebr,
Natural History Survey phitagrapher. -

MATERIALS AND METHODS

Present findings are lused on trap andfor bag -

sumples of Canada geese al Horseshoe Lake, Alexan.
der County, Nlinois; at Rochester, Olmsted County,
Minnesota; in northern Onturio along the Sutton River,
IFige. L, which deains into Fadson Bays and on Akimiski
Island in James Bay,

In the snhscqueul discussions, the following age

classification is used for Canada geese during the fall
and winter period: fmmatures, 5-8 months of age;
yrarlings, 17-20 months of age; mul arlults, 29 or more
wonths of age. During the spring and summer, four

agre classes of Cannda geese con be recopnizcd: gos-

lings, yearlings, 2-ycar-old adults, and oled adults {not
all 2-year-old geese ean be separated from older

adults). Except as noted, the discussions below per-

tain to sexing and aging geese during the fall and
winter perind. (v

Immature Canada geese can be separated from
older geese on the hasis of plunage characters alone,
but, for the identification of vearlings and for sex
determination, the cloaca st be inspected. Another
character useful in age and sex identification is the
extensor portion of the earpometacarpus of the wing
which, in the male, tends to form a bony spur or knob
from sepeated infury as the bird ages.

Although this paper deals primarily with the char-
acteristics of the Hudson Bay Canada goose (Branta

tographs of growth stages of gosling giant Canada
geese (Branta canadensis maxima) are included at
the end of this sccond printing, Fig, 13,

i




PLUMAGE CHARACTERS

v il feathers, the primary feathers of the wing,
. feathers of the breast and belly are all use.
letermining age in Canada geese, :

I Featherse=-The frayed or notehed tip in the
thers of fmmature waterfowd, finst shown to
haracter of age by Beebe & Crundall (1914)
“er deseribed by Schioler (1924) wnd otliers,
on widely employed by waterfowl Dfologists
eriterion of age, (Ekler  1846:8%;  Hunson
"8}, Fig. 2. 1o most instances, the tail

~ of the first postuatal plumage may be readily
inted from those of the adult plumage by
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2. B, —"Tuil feathers of Canada geese: A and B, immatures n winter; C, wihalt in winter; D2, fmmature In carly May,
of tip Is evident In most of the Teathers of the innmatures.

thefr nuerower, more tapered outlise and their less in-
tense pigmentation. During the winter, the tail feath-
ers of the immature plamage are gradunlly repliced
by the longer, broader, and more deeply pigmented
tail feathers characteristic of adult plimsage, The (il
feathers are generally repluced iwo at a time, hegine
ning with the central pair. In immutare Canads geese
in southern Nlinols, replacement of tail feathers in
winter is Jargely lmited to the contral two or three
padrs. Observations made in carly May, 1959, on the
breeding grounds of these geese in northern Ontardo,
revealed that the il feather eriterion of age conkl be
employed, with nearly comparable acenraey, during
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e advaneed stage of development at a_comparble date _
B = than thie” fmmatures ‘ol "B, ¢.” Interior’ in’ southern " 1

el

r-l‘.

Fig. 3.— Primary Teathers of un adult Canuda stwase, A,
wd an honature, B, in winter, Feather ths of the adult ae
sounded; those of the fmmatare are pafitad :

S,

the migmut}u period, the last hal€ of April and the
first half of May. Most yearlings retained some jm-
mature type tadl feathers until the onset of the molt,

The above Budings apply particularly to Branta
canadensty interior of the Mississippi Flyway, That
they do not apply equally well to all mees of Canada
geese hecame apparent in late Jamary, 1962, when
100 individuals of the subspecies B, ¢, maxima, the
ginnt Canicla goose, were examined by the writer at
their major wintering area, the city park of Rochester,
Minnesoln, and the nearby surrounding countryside,
Plomage characters of the immature B, e, maxima al
Rochester revealed these geese 1o be in a much more

nois.The tail molt was especially well advanced in
the- Minnesota birds; at least 5 of the 40 immatures
examined hud a complete set of adultdype tail feath-

== SRR

Fig. 5.— A late hatched fmmature Canada goone  that

PR

Figg, 4 = Dursal view of lower back and tail of a lresser
Conula gouse, Brauda canadvnsis percipes, shot at Perry Hiver,
Nutthwest Teretories, on July 3, 1919, The Laded, ‘pointead
primaties of the fnumature plumage contrast with the black,
adultype tail feuthees.

still retalned, I late Felimary, the breast feathers of the fuves
nlle plumage. The prominence of the shaft in each feather

gives the breast a streaked uppeanunce,

A e
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ers. ‘This difference ix not surprising, ns B, ¢, maxima

breeding on Doy Lake, Manitoba, build nests (Klop.

“man 1958:169) at feast & month eartier than B, ¢, in-
terior, which nest fn the Fudson Bay lowlinds of
northern Ontarlo and Manitoba, Bt is advisable to
consider both the nesting phenology and the char.
acteristics of the. individuals of populations before
i~ using collections of tafl feathers to obtuin age ratios.

Primary Feathers, =\When some of the jmmature
geese in o population have a complete set of adult-
type tail feathers fn winter, the outermost primary
feathers of the wings fortunately provide the investi-
wator with a reliable gaide to age determination, The
primaries of the immature are pointed: those ol the
adult are obtuse or romsded, Fig. 3, Cloacal characters
in wintering birds provide a nearly infallible gaide
for distinguishing immature mades from adult males;
however, the cloacal dillerence hetween immature
and vearling femnles is Targely limited to the depth
of the bursa, which is variable,

The wse of the primary feathers of the wing for
age determination probably has ity greatest putential
villue in taxamomic studies of musenm skins, Tn inak-
g a recent study, In varfous nssermms, of the skins
ot races of Canada geese, the author noted specitnesns

s et s r g pE—
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that were Inbeled as to sex but not age or it were
tncorreetly aged, [n these instanees o preliminary age
determination wast ade by inspection of the tail
feathers and, i these were of the adult type, a4 con-
clusive determination was made by inspection of the
tips of the primary feathers, Prinaries of geese col
teeted in Inte spring or carly sammer prioe to the
molt are usually badly faded by the san, pasticularly
twose of immatures, Being pointed and badly faded,
the tips of the primury feathers of the immatures
stancd aut i sharp contrast o the fresh, Mack tail
feathers, Fig, £ which usoally tre not attained in full
complement until at jeast midwinter, several months
after tail feathers of adults have completed growth,
Breast and Belly Feathers~Tuverner (1931:31)
and Blder (1946:101) have pointed ont that breast
amcl belly, or contour, feathers can serve to dilferenti-
ate fmmatures from older geese, Breast feathers in the
juvenile and postjuvenile phinmages of immatures are
narrower han In subsegnent plumages, They are
readily recognized by the prominence of the shaft in
cach feather, which gives the breast o streaked ap.
pearance, Fig, 5. Ustlly these feathers are replaced
during the first winter of lifee by broader contour feath-
ers, which give the wnderparts a smoother appear-

b MATIALALL. . s F

Fig. 6.~ Incubation patelies of adult female Canada geese during cn:lg' stages of fncubation: A, a 2-year-old with a clutch
of three egey, June 3; B, an old adult with a clutch of seven eggs, May 28,




Fig, 70— Adult feaale Cunada geese in wintee with, A, partiafly plemented and, B, anpigmaented contour feathees on s.tes

of formier inenbation patchies,

ance and a more even colortion, Geese in their

= seeond winter of Jife, and older geese, have wider—
. tndd somewhat stiffer—breast feathers. Although dif-

underparts of the body are teplaced by new feathers,
ad the feathers of the patch arca may beeome in-,
aistingnishable from the rest of the inderparts, fa a

® Herences i shape, coloration, and texture of breust  small pereentage of females, the pateh area produces
feathers might possibly prove. useful in aging geese  some white or aty pleally colored feathers, Fig, 7. These
if na other chamcters were available, the tine re-  feathers are retained until the peat spring and hence,
quirdd for aceneate age detersaination from these  during the winter perdod, indicate the site of thepre.

feathers does not make their use an efficient technique. — vious inenbation pateh (Hamon 1959:143).

In late spring and the early part of swmmer, o THE WING SPUR ,

sexoudly mature female that Tins predueed egys ean The extensor portion of the carpometacarpus bone
A be distinguished from a sexvally immature yearding — of the wing can be used in aging geese, In the im.
¢ and from a nonpraductive, older adult female by the  matures and yeartings of botly sexes in the wintering

presence, on the lower breast and belly, of o hare or
partially bare area known as an incubation pateh, Fig,
8. This urea, from which the female has pulled feath-
“ers during the incubation perind, is subsequently re-
feathered. By the onset of the wing molt, or shortly

populations, the skin at’this portion of the wing re.
mains feathered, Fig, 8A. Tn adult females, the tp may
be partially bare as a consequence of earlivr nesting
activitivs, fn sexually mature adult males, the' tip of
the extensor portion of the carpometacarpus is ene

‘thereafter, when the incubation pateh has beeome . larged and sumetimes notably knobby, and the skin
. refeathered, the fresh, unfuded, and anworn feathers - over it is usually partially denuded of feathers, Fig, 88,
<ot et - out - In- sharp -contrast -to - the. worn-snd _faded . This condition is_a_behavioral or anatomical artifact,

" Teuthers of the rest of 1he breast and bellys The patel™ the fisult of repeated Infury in- fights with other-aduly—=—=
- feathers, therefore, serve to identify a productive fe-  males, The development of a clublike tip to the ex-
male throughout the Bightless period in summer.  tensor serves to increase the cifectiveness of the wing
Bl After this period, the remaining old feathers,of the  as’a weapon of defense.
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Yig. 8.~ Wing of w.ullm; male Canada wone, A, and of an adult male, B The enfangdd, Aioblike portion of the cue-

pometacatpus of the adult §y damplcuos,

THE CLOACA

I
MWithin the past quarter ceatury, characters of the
cloaca have become widely recognized as criteria of

©osex and age i waterfow]l (Gower 1939; Hochbaum

1942; Elder 1946; Hanson 1949). A Cunada goose
can be most casily subdued for exnmination of the
Cage and sex characters of the cloaca if the goose is
“held upside down on the vperator's Tap and the breast
of the bird iy frmly tucked under the operator's chest,

The goose can be readily placed in this position if the
operator grasps the bird across the humeri w ith one’
hand so that the fromt of the ird i toward’the op-
crator, The bird is in position to be placed on the
operator’s lap with a lalf-turn of his hand, If the bird
is first held so that it faces away from the operator,
it st be turned end over end to be in position for
examination, It is awkward to handle a goose in this
manner, and the abrapt change in position causes the
bird to increase its struggles. The struggles of a”hird

(l neck are tucked under one wing,
Internal examination of the cloaca with the aid of
a nasal speculum, Fig, 9, is relatively simple provided
the goose is securely held, A metal rod about 2 mm
in diameter and with a smoothly rounded tip shonld

8
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be used as a probe, Extending the cloaen greatly -
cilitates probing for e bursi, The oviduet attaches
to the teft wall of the cloaca about 15 mm belmw the
sphincter musele, To explore the cloaca for an open.
ing to the oviduct, the operator shonld hiolkd the speens
Jum at right angles to the axis of the bird’s bady, The
site of attachment of the oviduet is most l‘ll!oll.\' in-
spected if the probe is held nedly parallel to the left
wall of the cloaca and moderate lateral pressure s
used to streteh and simooth out the tissue in that area.
A speculum can be nsed with no harm to the bind i€
the cloaea is spread open rapidiy and fonly, Repeated,
gingerly made attempls, in addition to ciusing the
bird to stroggle, are apt to miptare simadl blood vessels,

The Sphincter Musele~The size, conformation,
and color of the external bare area of the sphincter
muscle, Fig. 10, provide somwe immediate elues to the
age and sex of the bird heing handled. In immatures
of hoth seses, the splincter smascle is fat, small in
diameter, and pitk-red in color. In yearlings, in winter,

durker ‘in color, In oller, sexually mature goese, the
sphincter musele is usually o darker red or virying
hues of purple. Adnlt males can usually be distin-
guished from adult females by the marked convexity
of the muscle in the males. In adult females, the bare
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Fin. 0.—-:\. mdlmd of nslm: speenfun and probe (o explore the ltmctudmuu of the cloaca of a Canada poos* for presence
or alsetice of a buesal opentiug; 8, method of eaploring Ihe cloacn to determine whether or not the oviduct §s open at its june-
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area of the msele is partienlarly largesa - O dat o
cross section, Fig, 108 and 1, asd the extent ta'which
it can be ceadily everted waally distingoishes females
of thiv age elass from yearfing females, Fig, 10,4 il
C.

The Bursa of Falricluv—Use of the arsa of
Fabricius to distinguish fmmatinze from older water-
fowl has been deseribed, with reference 1o ducks, by
Gower (1939:427) and by Hochbamm ( BH2:304-306)
mnl, e Canada geese, by Elder (1946:106-105), Be.
cause Canadi’geese respuire a Jonger period to hecome
sextadly snature than deo st common species of ducks,

Alie buesa of Fabedcius is a aselud age criterion for

distingnishing yearling geese, in winter, from sexually
mature adults (Hanson 1949:150-150),

The depth of the barsa in fimmatores ranges he-
tween 24 and 35 mn, The average s alnnt 27 s,
ln yeardings, it varies between 15 and 21 nn and
averages about 20 aun, The harsa i either elosed or
has been resorbed in approsimately 38 pacent ol
geese in theie thind winter of life; the remainder lave
w bursal depth varying from 15-21 mm and an aver-

E
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Fht, 1= Penis of, A

A -

sagge depth of 13 nun, Vends clinracters st e es.

peckdly carelully evaluated in aging these males, As o
criterion of age in Canada geese, the bursa is of value
chivlly In separating yearling from older geese, bt it
st be usedd in combimtion with other eloacal char-
ncters. Absence of the bursa can be considered qaite
cerlain evidence that o goose is 242 or more 3 us of
agee, _

Closure of the biirsal opening into the proctodenm
of the cloaen apparently proceeds most eapidly during
the second year ol Jife, it is, in the age woup achiey.
ing sexual maturity in the third spring of life. A fe-
male, Fig, 6A, shiot alone the Sutton liver, Qulario,
near the coast of Huodson Bay inearly June and judged
tny pre nesting for the fint time, had a clutch of three
epis, novery restrieted incabiation pateh, and a bursa

that iad membranous walls that could be probed only

with difficalty. She was judged to be nearly 2 years of
wye,

The Oviduct=1n fennle Canada geese, the mem-
brane that oceludes the opening of the oviduet into
the cloaca is usually not resorhed mwntil alter the geese

) an immatuze Canada goase daring the st winter of life: B, a yearling during its secomd winter
of life; and, C, an older adult i winter, The stuge of developient the pents a vearling, 1, altains during its second spriug
of life (an {oenature the previous winter) & nearly comparable to that attained by an adult, E, in spring,
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“have left thelr wintering grounds In their third spring differentiating fomales 132 years of age from those
of Hfe. Therelore, determining the presence or absence— older. tn approximately 97 pereent of tie cases, o
of an ocelnding membrane at the juncture of the ovi-  female goose that, o fall or winter, has adult-type B
duct with the clonea §s the hest way, in winter, to tadl feathess, adult-type primary feathers, and o vlosed
distinguish females approximately 1% years old from aviduet is approximately 14 years old; i she has an
older fenales. Accurate age detenmination is of singu- open o dduet, she is thont 22 years of age or okder,
Jar Inportanee if the suceess of the past breeding sea- (1o o few ndividuals, the oviduet may open in the R
son Is to e estimated from age aned sex ratios obtained — second spring of life.)
from trapped birds prior to the hunting scason, Studies The Penis.—For most species of geese—and es.
cotltieted #0 preparation for an carlier report (Han- pecially for the fmmatures—detesmining the presence -
son 1949:181-182), based on bhanded hirds of known  or absence of a penis is essential to accurate sesing,
age. incdhented there was @ high degree of acenracy in Eversion of the penis from the cloaea of a male bl
[
A

g

f ¥
< AP a1 ] Loy
!‘-uﬂ(‘ - B STBAR ghvni . |

LTI TR 1205 Stake ™ol duvelopuient T of [l penis - of Camadi geewe v shiovn by im evperiment_ involving we ot ight amd
honpone: A, adult male, untrented In eardy Febnury; B, yeading male, Mareh 2, “after recelving 16 hours of ight a day for
18 days; €, captive yeurling male, April 11, caged ouldoors; £, yeatling maly that received dally, for 4 days, 16 howrs of light
ol gonadotropic hormoues E, stige Intepnediaste between D and F; F, yensling male, March 2, after being given 16 hours of
light amd gonsdotrople hormone {njoctions dally for 18 days. .
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is a simple matter in ducks; in geese, beeause of the
targer size ated greater strength of the sphincter mus.
cle, everston is more diffienlt. "The technigue s the
same in both cases—applieation of a firm downward -
acd outward rolling pressure of the thumbs when
placed on either stde of the sphinceter musele, The
foreRngers are used to bend the il back to ald ever-
ston of the clonea, At the same time an apward pres-
sue 15 applivd from betow the bird by o lnteral surface
of the middle Bnger of each hand, Experience i sexing
geese and in examining the cloaca with the specahinn
is probably hest gained, at first, by working with dead
birds. o o :

The presence of an inunature penis i o wild
goose being examined immedintely identifies the bird
_, a5 an dnunature male. (Crptive geese sometimes de-
velop more slowly than wild geese, and some cap-
tive yearding males may luve immatore penes,) The
everted pends of an immntore, will he seen us a small,
- corkserewsshaped organ (about theysize of the ex-

posed lead tip of a sharpened pencil) sitanted in the
8 o'cdock position, Fig. 1A : o

Present in female geese is a small pupilla on thes
internal edge of the sphineter musele, This papilla,
situated in the 6 o'clock position, is minute in in-
matuges but somewhat lirger in older femiles, 1 s
helieved t be homologous to the elitoris in mammals,

‘the penis of the yearling male goose in winter,
Fig. 118, can be deseribed as intenaediate in size be.
tween that of an immature and an adult, Fig, 11A and
- €, In the' great majority of instances, pends chareters,
when considered together with the bursa, are uséful in
distinguishing yearling adi%ts from older adults,. The
penis in yearlings is about 4 mm fn dinmeter and 10
mm long, 1ts most salient features, a pale, translucent
color sl a simooth surface appearance, Fig. 118, tend
_to give it o mther turgid aspect. :
© 7 The sheathed and unextended penis inolder geese,
in winter, is generally one and one-hall to two times
ns large as this organ in typieal yearlings, 1t is usually
a durker red than the penis in yearlings and is some.
times tinged with purple, particnlarly. townrd the
distal end. The surfuce of the sheatls is wrinkled in
appenrunce, atd the visible venation is more prom-
inent than that of yearlings.

No discernible change in the development of the
penis is seen o wintering immatures prior to north.
winrd migration in luie February and early March,
but in yearlings and adults some enlargement and a

momritendendeitobecomeisheathed Guays be noted, By L

the time Canada geese arrive on the breeding grounds
in late April and carly May, the penes in all age classes
have undergone notable development, Fig, 11D and

- B, particularly the penis of the immature. In the 2.

month interval between departure fram the winter-
Ing grounds and arrival on the breeding grounds, the
pents of the Immuture, Fig, 110, undergoes develop.
ment nearly comparable to that of the pduit do :pring,
Fige, 11, However, the immature still possesses o large
bursa, Fig, 10D, mnd jn maost cases fmmatne tail
feathers, which provide incontestable evidence that
the hird is, indeed, only o lyear-okl,

he maturation of the penis can be observed in.
a series of photographs, Fig, 12, taken in the “cours
of an experiment on theeffeets of increased light and
of daily injections of gonadotropic honmones on the
maturation process.

[

DISCUSSION AND SUMMARY . .

In addition to the principul charneters of age and
sex disenssed above, there are genernl clues 1o the
age and sex of the bisd being lindled. For example,
birds in e varfous nge and sex classes vary cone
siderably i size, In winter, the weight of an hnmature
Brante canadensis interior averages about 142 pounds
fess thn that of the adult; the welght of a yearling
averuges onehsEjpiund less, Mules are heavier than
females by an average of nine-tenths of o pound in

the fmmature and yearling age classes and 1% pounds .

In the adult age class, These differentinls In weight
are reflected in muscular, development, With exper-

_ence, an operator should huve o fairly aceuraté’idea

of the age and sex of a live goose simply by grasping
it Ly the humerd, FThie museles around the humert of
jimmatures are not fally developed and they feel
stringy; those of older geese, particularly-idult males, -
are well developed. The inesperienced can most ef-
fectively learn to sex and age geese in fall and wint- »
hy using the key below: -

1. Some or ol tl feathers with notchoed, womn an wnwd
wlatively marow vanes, Fig. 24, B, 12; color blackivh
A L LT T T L T Y
Al tail feathers with vmnotched, unworn tips and
relatively broad vanes, Fig, 2C; color bluak....,.
3, Prmaries pointed at My, Fig. 38, ...
Primaries obluse or rounded at tps, Fig, 3A.. ...,
D, Penbs prosent covunesivncasrtsstinsenerasssrses
Penls absenl coiviidisnriisiiiiiiasscasinseins
4. Esternal portion of sphincter acle o pale Hesh
color; penls inteamediate in Mo, Plg, 113, vanally o
pate flesh color, trmslizeent amd smoatly bura open
aud easily prolied, usially to a depth of 15420 mm;
spur of cach wing smooth and featheged over at tip,
Fig H:\......-.......................f{mr"ﬂg male
External portion of sphincter wusele duk 1ed or
oo parpler - penfe b Fige 1 1Connd 124 darke sl or-
purplish in” color, ” with " wrinkl&l durfnce " ned Folily ™"
protiinent venation: bursa closed o, (F open, shallow
mkl probed with ditliculty; tip of each wing sper en.
larged - wind knobby at tip anmd e or less denudad
of frathers, Fig. 88 .oosiiiecaneserassctdult mule
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5 Lxlcnml pmllun of sphlmlcr :muclv ‘l[.l 10A, nut
mucl Jargee than that of immature and Light flesh.

i n o r; mldunt closed at juncture with cloaca

lmm open and casily probed, usually to o depth o

21520 mny o yeuling wale. .o eatling fonde For . example, recent - studies of refuge populations ..

“tnthe Undted ‘States indicate that from onechird

7 Uateraal portlon of sphincter muscle, Fig. 108, r'm'h

“open ol casily probed; bursa closed or, I open,
shallow and piolusd only vith (Illikully.. wadult fentale

.-G I'mk present : Py, ll.-\. seseendienessimimature male
Perfe ahaetite " v avae et seainensssssfimature female

On the Im-cdln;, 5ruumh ine the sprityg and sum-

~ mor, the problems of aging geese are:more complex

=

L LT

- and subtle than on the wintering groumds in full and

winter, A male possessing an_adult-type tail and o
peuls that indicates sexual maturity is, nevertheless,
only 1 year of age if tips of the primary feathers are
polnlul warn, ‘and- faded,. A year-old female, prior
to the moR in her sccond summer of life, possessvs
sprimarfes “with pointed tips and, with very few ex-
coptions, a closed oviduet, A year-old goose of cither
sex.still retuins a Inrge, eastly probed bursa, 4
-A 2-year-old goose, lter its return to the breeding
g,rmmtl's for the third summer of life, canmot be iden.
tificd with certainty; in fudividual cases, however,
identification bnwd on n combination of characters

- ‘may be nccarate. An incompletely resorbed bursa to-

gether with ‘& normu! uninjured wing spur indicates
a 2-year-old male; analder male lacks.n bursa and,
in all probability, has a knobby, enlarged wing spur.
A female: possessing an open oviduct, a remnnnt of
u bursa, and either a very small or no brood pateh
may be comsidered 2 years old. An older female, par
ticularly one in the process of egg-laying, has a flaceid,
caslly distcmlml sphincter. muscle, an enlarged ovi-
duct opening, and a prominent brood pateh, In a
female of cither age class, the presence or absence of
# braod patch in iidsummer should indicate whether
or not ‘the individunl had attempted nustim, in the
current season. Y
The question has often heen posed as to wlmt per-
cent of the 2-year-old females nest in their third spring
of life. To determine the answer for a largoe and widely
seattered population would be difficult and expensive.
It would be necessary to collect a statisticnlly signifi-

*. . cant numbcer of females early in the nesting cycle,

delennine the pereentage of 2-year-old females (aged

- by bursa examination}, and then relate the data ob-

LAY b B o e 14 [ S
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“ tafned to the percentage of yearlings identified in the

population the previous wirter. At the present time, '

or until more definitive characters of age in breeding
- geese are found, n program that altempted estimates
of this nature for large and widely sc'utcn.d\-n ol
. tions as its chief objective would have dublou, -rit.

+1.°Un the other hand, a progrm denling with n-hone

‘migratory wild populnhon’ of limited «i:c—n popu!a-

O VU A P

tion lhnt could be aged, banded, and suhscthnlly
closely observed—would provide Information on the
pereentage of females that nest at 2 years of age,

to two.thirds or more of the 2.year-old females may » - - -

breed, Doubtless the pereentage that breed in any
single year is related to the density of older breeding
pairs present and to the extent that other pairs have
heen broken up due to the death of one of the mem.
bers. Henee, the statisties obtained from any one
population would not apply exactly to otlwr pnpuln-
tons,

Al the pruwnt stage of onr knowledge, predictions
deating with heavily shot populations should probably
be based on the u-.sumpliun that all females attempt
to nest at approximately 2 \'uurs of nge or in their
third spring of life. Predictions of fall pepulations may
be calealated by minb an average figure ol produc.
tivity for alt females 2 or more years of age, Hlowevér,
the prudndl\ll) of 2.year-old females is generally re.
ported to be one bird tess than for older females,
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